INTRODUCTION
The nuclear magnetic resonance technique, NMR, has been used in chemical analysis for some decades. In the late 1970s imaging techniques using NMR were introduced as a clinical diagnostic tool in medicine, and the number of MRI (magnetic resonance imaging) units is rapidly increasing. In NMR, a chemical specimen or a patient is exposed to a combination of magnetic fields and radio waves. NMR equipment has a magnetizing coil or a permanent magnet, producing a strong static magnetic field.
The purpose of this study was to examine the exposure to static magnetic fields for the staff of NMRunits and compare it with recommended limits.
MATERIAL AND METHODS
The following workplaces were studied: Analytiche Mess-tehnik Gmbh Siberstreifen, D-7512 Reinstetten, Germany). Maximum magnetic flux density in the coil 11.7T (1 Tesla=10.000 Gauss). A number of spots in workplace 1-4 were chosen, representative of the work done using NMR-devices. None of the NMR-devices had special external shieldings. Measurements were made at the level of the head (1.6m), the pelvis (0.65-0.95m), and the hands of staff members. The exposure time for the staff was The measurements of the magnetic flux density were performed with an instrument (RFL GAUSS METER 904. RFL Industries, Inc., Boonton, New Jersey 07005, USA) based on the 'Hall effect" Before the measurements were performed, the instrument was compared against magnetic standards at the Swedish National Testing and Research Institute and found to be accurate (deviations less than 1%). Furthermore, before and after each day of measurement a check was made in our own laboratory, using a long coil with a known current inducing a homogenous magnetic field. On each spot the probe was oriented in the direction showing the maximum field strength. In the field measurements, the major source of error was the positioning of the probe at a predetermined point in space. A slight change of the position could result in clear fluctuations of the measured field strength. Repeated measurements 'at the same point' close to the magnets showed deviations of 10-20%, around the mean values. Thus this was the major source of variation, and more important than the method error of the instrument. With increasing distance from the magnet the influence of positioning errors decreased, as could be expected.
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RESULTS
The static magnetic fields at the four workplaces are summarized in Table 1 . Only a few persons work close to the magnets, and normally only for a short fraction of their total work time. At the control panels, where longer time is spent, the magnetic fields are weak.
The magnetic flux densities vs. distances from the magnets are shown in Figure 1 . The fields diminish considerably when the distances from the magnet increase.
DISCUSSION
The relationship between magnetic flux density and distance to the magnet has been pointed out by others. 2 Magnetic flux density, at distances twice or more the diameter of the magnetizing coil, will be inversely proportional to the distance (from the magnet) cubed. Therefore, if the field at a certain distance is known, the field at another distance can be calculated approximately.
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If the formula is used at close distances, it tends to overestimate the influence of the distance.
The static magnetic fields in the vicinity of NMRunits could be compared with other such fields in the environment, 3 Table 2 . The earth's magnetic field between the north and south poles is approximately 0.05 mT. A static magnetic field is also present around all DC current cables. When high currents are used, i.e. in industry with electrolysis, the fields may be strong, 4 but we are aware of few other occupational environments than ones with NMR-units, where magnetic fields of 100 mT can be found. It is well known that static magnetic fields interact with living matter. 5 ' 6 The principal mechanisms are:
Magnetic induction: Electrodynamic interaction with moving electrolytes give rise to magnetically induced potentials in flowing blood. Even the movements of human beings in areas with static magnetic fields can induce currents in tissues according to the Faraday law of induction. expected induced current densities in a person moving in a static field, or in the aorta or other large blood vessels showed that 200 mT should not cause significant magnetic induction effects. For the general population, an additional safety factor of 5 was applied. The reason for this was that exposure time may not be limited to the working time, and the fact that individuals or groups of particular susceptibility may be included in the general population.
The British National Radiation Protection Board recommends 6 a whole-body threshold limit value of 200 mT averaged over 24 hours, and ceiling values as those of the ICNIRP. The rationale was similar to that of the ICNIRP. The American Conference of Industrial and Governmental Hygienists recommends 8 that routine occupational exposure should not exceed 60 mT (whole body) or 600 mT (limbs) as a daily time-weighted average. The recommended ceiling value is 2T. Other safety aspects such as malfunction of pacemakers, and projectile effects, should of course be carefully observed. 5 ' 6 ' 8 The present study indicates that the fields in normal work with NMR-equipment are lower than 1 mT during most working time. During short periods, the fields may be much stronger, although not exceeding the recommended limits. 5 ' 6 ' 8 Interviews with the staffs of NMR-units showed that deviations from normal routines are relatively common. During examinations of very sick patients and anxious children with MRIequipment, it is necessary for the nurses to be close to the patients (and the magnet) for several hours per day. As the exposure can be reduced by avoiding work close to the magnet, the main measure to be taken to reduce the fields is to reconsider the organization of the workplace or working duties, for example use of remote monitors.
Magnetomechanical effects: Diamagnetic and paramagnetic molecules experience a torque that tends to orientate them in the fields. In certain species, even the earth's magnetic field can exert significant forces on chains of magnetite particles.
Electronic interactions: Certain chemical reactions involve radical electron intermediate states in which static magnetic fields affect electronic spin states.
Adverse health effects have not been looked for in the present study, but they have not been proven in man at exposure levels reported above. 5 " 7 The International Commission on Non-Ionizing Radiation Protection suggests 5 a limit for occupational exposure of 200 mT as an average over a working day, and a ceiling value of 2T (5T for limbs). For the general public they suggest an exposure limit of 40 mT (continuous exposure). The rationale for the 200 mT limit was the fact that no detrimental effects on higher organisms have been shown for transient exposure to magnetic fields up to 2T. Calculations of
